1-Phenylcyclobutylamine, the first in a new class of monoamine oxidase inactivators. Further evidence for a radical intermediate.
1-Phenylcyclobutylamine (PCBA) is shown to be both a substrate and a time-dependent irreversible inactivator of monoamine oxidase (MAO). Inactivation results in attachment to the flavin cofactor. For every molecule of PCBA leading to inactivation, 325 molecules are converted to product. The first metabolite formed is identified as 2-phenyl-1-pyrroline; then after a lag time, 3-benzoylpropanal and 3-benzoylpropionic acid are generated. The 3-benzoylpropanal is a product of MAO-catalyzed oxidation of 2-phenyl-1-pyrroline (presumably, of its hydrolysis product, gamma-aminobutyrophenone). The aldehyde is nonenzymatically oxidized by nascent hydrogen peroxide to the carboxylic acid. These results are consistent with a one-electron oxidation of PCBA to the amine radical cation followed by homolytic cyclobutane ring cleavage. The resulting radical can partition between cyclization (an intramolecular radical trap) to the 2-phenylpyrrolinyl radical and attachment to the flavin. The cyclic radical can be further oxidized by one electron to 2-phenyl-1-pyrroline. PCBA represents the first in the cyclobutylamine class of MAO inactivators and strongly supports involvement of a radical mechanism for MAO-catalyzed amine oxidations.